CRITICAL PROPERTIES OF T. G. S. AND R. S. AS DETERMINED BY a d. c. ELECTRIC FIELD METHOD
and e 3 2.4 x 10-3 in R. S. Below these values of E deviations from the mean field theory were observed.
When measuring critical properties of ferroelectric crystals under an a. c. electric field, the determination of critical exponents is influenced by the magnitude of the electric field and the electrocaloric effect. At temperatures very close to Tc the error in the measurements of the spontaneous polarization increases and it is impossible to determine the critical exponents of crystals with a small value of polarization like R. S.
When we investigated critical properties of T. G. S. and R. S. under a constant electric field we have used the same circuit as R. E. Oettel [I] . It consists of the sample, parallel to which there is a linear capacitor C,. The source of the d. c. voltage was a battery or a power supply. The charge transfered to the series capacitor from the sample is proportional to the polarization of the crystal The voltage on the series capacitor was measured using a Keithley model 610 C electrometer and recorded on the y-axis of a Moseley x -y recorder. On the x axis of the recorder we led the voltage of the battery of four Cu-constantan thermocouples to record the spontaneous polarization as a function of temperature. The sample was in a Dewar and the temperature was varied by a flow of a hat N,.
The sensitivity of the temperature measurement was + 0.005 OK and precision of the polarization determination was f 1 % at Tc -T = 0.05 OK. The Curie temperatures Tc were determined from the plot of P$ VS. T (Fig. 1, Fig. 2 ) by extrapolating to P, = 0. of spontaneous polarization of T. G. S. is very close to our measurement [2] from the hysteresis loop. The expression of the free energy F i n terms of polarization The value of a' obtained from measurement of dielectric constant is a' 8, = 4.6 x OK-l. From figure 1 we determine the value of b as From the log-log plot of P? VS. Tc -T (Fig. 3) we get the classical value of from Tc -T = 2.5 OK to 0.7 OK. Below these regions the value of fi decreases for both crystals. For T. G. S. we have calculated the contribution of the electric field to the polarization but it gives at Tc -T = lob2 OK only few percents higher value than the extrapolation with P = 0.5. The difference between the measured and calculated value of polarization exceeds the experimental error in the region below T, -T = 0.05 OK.
